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Configuration : 

As illustrated in Figs . 1 and 2 , an outboard motor 1 is attached 
to unillustrated vessel body via bracket 2. In an upper portion 
of a casing 3 of the outboard motor 1 , an engine 4 is mounted whereby 
rotatably drives a propeller 8 via a driveshaf t 5 , a gear device 
6 and a propeller shaft 7 . Meanwhile, a water pump 9 is accommodated 
within the casing 3 so as to cool the engine 4. The water pump 9 
is provided with a water pump case 11 made of a metallic approximate 
cylindrical shaft which is fastened by bolts to a gear case 10, 
while a flange 13 with bolt holes in lower side of the water pump 
case 11 is provided. An impeller housing 15 is formed within the 
water pump case 11 so as to accommodate a rubber -made impeller 14 
which is rotatably and eccentrically driven by the driveshaf t 5. 
In the water pump case 11, provided is a water-outlet 17 for 
discharging cooling water taken in from a water-inlet 16. Here, 
the water-inlet 16 is disposed on side surface of the gear case 
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10 in a submerged portion, which is communicated with the water 
pump 9 via unillustrated water-inlet pipe. Meanwhile, the water 
-outlet 17 is communicated with a water-jacket (not shown) of the 
engine 4 via a water-outlet pipe 18. In this configuration, the 
water pump 9 is driven by rotation of the driveshaf t 5 by the engine 
4, thus by rotation of the impeller 14 cooling water taken into 
the water pump case 11 from the water-inlet 16 is sent into the 
water-jacket of engine 4 via the water-outlet pipe 18 through the 
water-outlet 17, so that the engine 4 is water-cooled. Meanwhile, 
in an inner wall 10a of the water pump case 10, a disc-shaped ceramic 
plate 19 with excellent wearing resistance and a metallic 
cylindrical member 20 are secured. The ceramic plate 19 is 
press-fixed to upper sending surface 11a of the water pump case 

11 at upper end portion of the cylindrical member 20. This upper 
sliding surface 11a is positioned in upper surface side of the 
impeller 14. Here, this upper sliding surface 11a is particularly 
required of an excellent wearing resistance since this surface in 
the inner surface of the water pump case 11 always has a sliding 
contact with the rotating impeller 14. Here, a through hole 21 for 
the driveshaf t 5 is eccentrically formed at around center of the 
ceramic plate 19. This through hole 21 is disposed at the outlet 
17 side of the water pump case 11. The cylindrical member 20 is 
provided with a notch 22 which extend along its circumferential 
direction. This notch 22 is disposed as to be located at the 
water-outlet 17 side when the cylindrical member 20 is assembled 
into the impeller housing 15 of the water pump case 11 . The impeller 
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housing, in this manner, is communicated with the water-outlet 17 
via the notch 22. The thus configured water-pump 9 is able to 
achieve an easy and secured connection between ceramic and metal 
in spite of large difference in thermal expansion coefficients 
between them, as the ceramic plate 19 is press -fitted to upper 
sliding surface 11a of the water pump case 11 at upper end portion 
of the cylindrical member 20 by fastening the water pump case 11 
to the gear case 10 by bolts. 
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Fig. 1 



Fig. 2 
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[0012] 

$ fc . ±«Bi»«*»2 0ttn«f*K:»*snr*o - t » a& h- m k t* . m * fa 

l:»ot]Etf5!»^*22^SmnT^5. COgj*#2 2te, ^ ^ g5 W 2 0 

£0*-*#>:/^-xi 4i:fi&^fc*tfi:iittfiPi 7 fid k: ffi tt 

£ ? iC & {g £ *1 . :neJRtt«15tttUiP17t^«I^f22$^l / Tllt 
[0013] 



( 16 ) Hi? 5 - 4 7 4 5 8 

5 £ a , ir7^-y^xyU-hl9(D©$$:b. f L T IS ^ ^ ^ 2 0 (D 
iS££c<h-r*£i*, # 0) (i) a*«*04oJ:5ft««i:liilS*iTV^. 
c = ( 1 + a ) ( a - b ) (1) ft tz L , a = 0 . 0 0 0 5- 0. 

0 2 

[0014] 

0J 7L fcf , *:|ISfi0iJcDO^-^^>^^r-7 k ll-e«> a = 18. 0 0mm, b 
= 1 . 8 0 m m <h I f: « ^ , ± SB (1) ^C^otiSi^^«20(D|;$?:c = l 
6. 3 0 m m l: Hi I I f: ( a = 0 . 006), 
C 0 0 1 5 ] 

**«WO^*-^#>^9l:*^Tfi» ^*-^#>^^-^ 1 1 (Z> iR #3 g 

1 5lCt7^ yn^lz-M 9, ISi^^^2 0 * it;^AlSt(0< > ^ 7 1 4 

^7*-^^>y^-Xl l(D±Hl}iilIl 1 at^tt^$f2 
■ »iO|llll:t7Syn^l/-H9tiRlfc«lt, # ^ h ( B 33c f ) 
tfflv»TO*-^#>^^-xi iSft«.lio*t7"-7ioi:»#Jt, -fe 5 

5 .y ^ X ^ 1/ - h 1 9 £ SB 1* 2 0<D±^@^{CT^^-^^>^^-Xl 1 

CO _t & *I tfr ffi 1 1 a(:fflMttT@^t^. 
[0016] 

& l> T , iSH&nil $I^4 3 t:*3^T2 1 0 0 r . p. m. <D IeI & S£ S ~e 1 
0 0 fell ^ I , ^0O^^^-^^>7 , 9&^^lt^^-^#>7 4 7--Xl 
10^gg<D^I$:^^T^§<!:, 'te5£y£X:/V' — h 1 9 flft ^ « 1 CD 51 $S 4> 

. 22mml:MUt7^7^X7'l/-hl9Olfflfott0. 0 5 m m T £> 0 , 
<}:*-^tf>y^r-X 1 1 Oi©l»»ttS:**SJClPl±-r* C t ifi It IS "C # & . 
[0017] 

*5 , a = 0. 0005 (±EOWTHc = 1 6. 208mm) T CD iJQ X T 
• & £ *MC ffl £t # # 5 -t , t75yU7 , l/-M 9 MOff Ult^fc^S < 
fc 0 , * H & #1 CD ft m £M# £ ti ft ^ . £ . a = 0 . 0 2 ( ± g5 co #J 7? c = 1 
6. 5 2mm)^±Ttt, «)*-^#>^ir-7 1lS*JI'httJ6tt»*i:« 



( 17 ) ^1? 5 - 4 7 4 5 8 

[0018] 

**l«cj:ntf t i i ^ i o ic # h # «> 

-r s t , ^ sb <d # #j ^ i 5i:'ia*a*tifct7Sy^7^i/-h i 9 a« « & a » 

2O0l^iail:T^^-^#>yy-^l 1 <£> ± SB if Ifr ® 1 1 a M lc » L tttt 

£ # ? -fe ^ ^ y^Xfc*Itfi!)||ft*«**ol»l:B5 £ h ifi T # S . 
[0019] 

mi 0-01 4 2 *««€*tt>©T, fSi ^SEM 3 0 (D ± *g| ® SB 

1 I: i H ^ i ^ I: t> o T K ^ ^ n T * 0 , : © I: J: o T t 7 = ^ 
X^U-hl 9&««>fctffc'«>©*£»3 1 *«»*3*lT^6. ^ O <Z> #S f& *5 
*5tfflsfltt±lBLfcSgl * Jfi « £ & « « T * . 
[ 0 0 2 0 ] 

«tt»»30Otft»tttt»- »>*-^#>^ir-Xl lOAHORd ( « M ^ 1 
5 CD & £ ) £ a , t 7 5 7 ^ X ^ 1/ - M 9 O I ^ $ b , f§ftfgB#3 0Oi5££ 
c , ^tt^#3 0<Z>ffc£g&3 1GDft&£d, I«»«3 0©S8* e, t L X ± 
^SyMyiz-hlQiD^l^fttSt^, ^© (2) ( 3 ) « . (4 

( c - e ) = < 1 + a ) • ( a - b ) ••• ( 2 ) fct'b, a = 0 - 0 . 02 

e = ( 1 - J3 ) • b ••• ( 3 ) ft tz U , 3 = 0-0. 02 

d = ( 1 — t ) • f - ( 4 ) f: L , r = 0 . 0 0 0 5 - 
0 . 0 0 2 

[ 0 0 2 1 ] 

PAii, *^10tJO)9t-5'^>7 P ^-Xl lTMi, a = 18. 00mm. b 

= 1. 80mm, f = 6 0 . 0 0 m m t b f: ^ ^ , ±§5 (3) 5* £ 0 e = 1 . 8 

00mm ((3 = 0) , (2) i£ £ 0 c = 1 8 . 00mm ( a = 0 ) % L T (4 

) 5£<fc9d = 5 9. 9 5mm ( r = 0 . 00083) © ft t iD I Uc . £ Ac , 



( 18 ) ^i?5 - 4 7 4 5 8 

3 0 ©rtili 5 8 . 8 0 m m , ^ i ii 6 2 . 0 0 m m <h I, fc . 
[ 0 0 2 2 ] 

**««a>9* — *#>79lC*ilr>Ttt. t 7 i 7 ^ X y 1/ - h 1 9 ^ ^ SS 

£ X :/ U - h 1 9, fS! g& fcf 3 0^ct^^AS^<>^7 1 4$r->^--^^>y 
>7--Xl 1 (DiRii 1 5 tC & ^ & 3* , ^*-^*>:/^--*l 1 (D ± SB @j M 1 
1 afc«tt««3 0©«^«3 l±«fc©Mfc-fc75«y*;*:/U--hl 9 £ E t£ 
L T @ £ f £ . 

[ 0 0 2 3 ] 

7 * y ? 7s y v - h 1 9 ttifi^s 1 oiKt feaswcHS^n, t> ^ * - * 

# > y ^ - X 1 l©»"»*6ttfe*«K:rtl±bfc, ft *5 , **M«IC^^5'#»« 

[ 0 0 2 4 ] 

¥ R 3fl 1 9 a t ¥ ® SB 19 b<fcrt>6fc*#RratfcG>¥®««;kft^lc^j£$*i 

T ^ * . £ . «tt««4 0©±i*ffi«^tt, t75 y ^X^l/ - h 1 9 

l5Hiitt«#4t5:ti:j;t)SKt7i^x^l/-hi 9 £ R * 
& o 3x s& 4 1 a* J5& 3 n t * . *oiii©«fi!cis<tr;^ffln±EU , fc«i*i 

[ 0 0 2 5 ] 

* * IB W <fc n « , t 7 5 X ^ 1/ - h 1 9 CD * R SI & 1 9 a ^^^¥131 

1 9 b£*tfcT*fl*#<BffittS&»4 0 CD I& $ 4 1 IC R frf » * J: O 8§ £ tC ft -3 

^>y^r-7,l 1, -fe^S-y^X^W'-h 1 9:fccfctftS]#g&#4 0 CD fg *f &<) ft ft 

m&tt>ttm&&<te2>fz!bs O * - * X > 7 9 <D & ft V & ® % IZ ft U o C t T' 



( 19 ) &m¥-5 - 4 7 4 5 8 

[ 0 0 2 6 ] 
[ 0 0 2 7 ] 

[ # a? cd & m ] 

* i; 1 # ^ ^ : t ^ t t , t75 7^xoffinfci*^toti^Ji*«k^^4 



